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ABSTRACT : PURPOSE: To detect the absolute moving quantity without using Z-phase track or power 
source for return by demagnetizing the magnetic field of one magnet in the vicinity of the 
center of a permanent magnet layer formed in a piston rod, and discriminating and 
resetting the position of the origin from the output of a magnetic resistance element. 

CONSTITUTION: A permanent magnet layer is formed on the surface of a piston rod 16, 
the alternating magnetic field which is constant in the circumferential direction of the rod 
16 and of the pitch X in the longitudinal direction is formed, and one magnet opposite to a 
magnetic sensor 30 in the vicinity of the center of the full stroke is demagnetized. Two sets 
of magnetic sensors 30, 30 fix two sets of magnetic resistance elements 32A, 32B in the 
axial direction of the rod 16 with the phase difference of U4. The elements 32A, 32B are 
arranged in the axial direction of the rod 1 6, and the total output At of two elements 32A is 
outputted to an amplifier 44, and the total output B t of two elements 32B is outputted to an 
amplifier 46, respectively. The amplified outputs (pA, 9B are inputted in an operating part 
48, and the relative speed S to the sensor 30 of the rod 16, the moving quantity X and the 
position of the origin provided at the center of the rod 16 are detected. 
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